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t^^m^-fh, «jfc*Li.Ni,. fc . a Co b Mn 0 
0 2 (ZZZ\ 1. 02Sa£l. 09, 0. 05Sb 
SO. 35, 0. 15ScS0. 35, 0. 25Sb + 

c g o . 55) -e*$#i* v fw- 7 ^/ua-^ffi^ 

T*->T. CuKamz£&X&®tft? (01 2) B5<9 

mv-tftmiont (oo6B)<o0jffe-^5ME 

1 006 i:0£itf**tf>. (10 1) fflOHJ^f e-?3ME 
Iioi£2tf63iSJ£JtR [= ( 1 012+ I ooe ) /Iioil 
**0 . 4 2-0 . 5 (W«ffl{£* 0 , f»gD 50 iS 
4~2 5AimcO$EBC& K K BETfli^O. 2~ 
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,. b . 0 Co b Mn c O 2 (ZZX\ 1. 02Sagl. 0 
9. 0. 05^b^0. 35, 0. 15^c^0. 3 
5, 0. 25gb + c^0. 55) X'$k%tlhV^J± 

=.-y-y>i-m^tmx'h^x . cuk«^cj;i»x^[ii 

JfC ( 0 1 2 ) M«Jft?-?$$j£I 012 i (0 06 
ffi) 0[I]#rt.-;?$ft£ 1 006 k^ft&J^, ( 1 0 

i ) mnmv-7%a%.i 101 izttirh®&stR c= 

( 1 0 i2 + I oos) /IioJ #0. 42-0. 50COK 

0, BET»*>'0. 2~1. 5m»/g«lit* 

[»*II2 ] mFffilEffiMftf, fflt^L i a N i t-b-c 
Co b Mn c 0 2 ( 1. 02s£aSl. 09, 0. 05S 
bSO. 25, 0. 2Sc^0. 35, 0. 25Sb + 

cso. 55) Tm^tihztimLb-thmmisi 

[fl*« 3 ] ^ < i: t ±l2tt*ifl 1 * fcti 2 IEig<7)# 
*1M*Z»1tfflffliEfiaft*S:*tf, HIl2Lb*>jEff 

[%$<Of$NB&iftHjn 
[000 1] 

[0002] 

f m^mmziEmmmmzm^ wv&a *>nm. 

us. SftTtt* y^"7A3^>ha^®^ 

[0 0 0 3] L*>L3r#^, V1"7 

h. ZZX\ 'Jf-^AWE^tt36B^Cflfl6*»Jtfc ! Sr 



[0004] icoj; 3 &m?fco£M££lW^2r3;i: 
LT, Witf. (it) B#«m?COi£?Sff<7> r, Jf-*> 

a - Knm^&mmmmiH f^^xsba g i 
o i ) j izimztix^i tm Lim.tfb & . .rosis 

2. 5mm*^5mm<7)i:$(7)IIS:BffiffitMLTStt 
^WtJCiS-frT, 6«BIiaJJWW-4fc<0T**. - 

$imm\L&£ti2>x?%mmzm%itzi><7)X'h2> 

ft ffi i: ^jttgfttt-r * rtfflffiKRS t =5: h tz#> , SMrt 

o-r z*im&immin&t lx %>nm%tix^h . 

[000 5] ±EcOJ;^^ffl^iJLiS^c:fcu-Ci, Bf# 

[0006] iKficorta0®e^s^tt*ii«-f 

%1\Mfrh%2>*:'Sl—?£»i§LX'mMlxm 
mZitlZtt,z£*)isx-vhy'V>$:MZZittz r ). Wl 

x±.#b t i>izmn.mffi&ktz ptcs^s- mmu 

[0007] 

t> feBWr*effil (CM ^ v ^ k ««T» 6 . 3®KKiJ ^ 
T, «^^tt^+^c«li^ii^i:<iW^il<, ^ 
tc, Si3Ah£Ui<?)^riWl?fi-e{i. «tt»*S§ 

[0008] *%H)3{i, ±IBWi o ttWRAzmfr. 
Ztitz 'J y *;m£Sfcft£fJ*t S tit 

ZtiS&itLX^l. 
[0009] 
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xhx 3 mm-& z t tc *. o , sft*s*«s< . sua** 

ZbtfX%Z>Zb*%J&Ltz. 
[0010] t%hh. fft£$ 1 t$S?&«M<«« 

^Li,Ni I . b . c Co b Mn c O ! (ZZX\ 1. 02^ 
a£l. 09. 0. 05SbS0. 35. 0. 15Sc 
g0. 35. 0. 25Sb+cS0. 5 5 ) X'UZtlh 

^^K^Y)vmmmx'h^x. cuKaicj; 

SX^tUSfT' (012) ffi^Isttfrt-^S 1 012 1 
(00 665) cOBJfft-^^Ioost^lt^JK^. 
(10 1) B<7)leH!Tt-?3£ft 1 , 0l K*tt£»tR 
[= ( I oii + loos) / I ioi ] #0. 4 2-0. 5 0 

£>9. BETUWRtfO. 2-1. 5mVg<0*Effl{= 
£>S.Ik£=»®k LTOS. 

[ooin isscJi i <o»HfltiiiHr. ffliKstL i a n 

i j . „ . c C o „ M n c 0 2 T*S ti h mS88W&<mB& £ 

[0012] -f^bib^ L i «$MJta £ 1 . 0 2 =S a 

vSftS £ t#§ i fc tPX't? h . mmt a <Offi# 1.02* 
Sf-CfcL L i JgnM L i 7C*^«i]^*v« 

'J?Ls 1. 0 9£ffli.&k. Lilt^f h*(iLi7C* 

& C k Kir 9 . fefttttffiT-tS i k . 
[0 0 13] . Nijc*<0-»*Co7C*. Mn 
jmxmkthzblzk*), JEW&/mbLX0£&%. 
&£ft±.Z*tlZbtfX'Z, ZtiZ'tLCOmUt* 0 . 0 
5Sb50. 35. 0. 15^cS0. 35kU 0. 
25Sb + cgO. 5 5k-tSdkT. ^ft««2:ffiT 

[0014] ij ^^a- v ^im^t^^mzm 
-mmz^xmm . tmmm^ 
ixmrntftx- (012) ffi^nijftf-^sis i«ut 

(00 63a) comifiV-r&l&ltMbn&smBLn. 
(10 1) ffico@tfft'-^54Si 101 {^-tl»^KJtR 
[ = ( 1 01 2 + 1 006 ) / 1 1 01 ] A^flte^* Lift'* 

IM^fcfc^T. R<7>ffi#0. 4 2-0. 5 0<7)iEilt 
&Zb£M.l}iliZi><OTfc&. 

[0015] ^^A^y^im^wmm-mL^ 



«±T5 o %<?>\mizmMth®.=F®*7&- tcox-hz 

*\ ¥^l¥i^gD 5 „ £ 4 - 2 5 mOSeffl k L£ U f->7 
X *) . Si««£K< mrth Z b tfX'% h . 

46 . mmK®£+ft&3-x'*%\ ^mm. thzbiz 

%hii<r)b%Lt>tih„ 

[0016]$ £>{;:, N 2 ^X«R*^c.J: DSl5££ix£ 
BET^ffi«(C-5V^T(±. 0. 2-1. 5m»/g« 

%h. BET&imffO. 2m*/g*.mbtchb. S 

M?gwg-r 2.«gRJ^:»*vJ^$ < . %jm£tifi±* < 

ttZ, 1. 5mVg5-Si.Sk. 5t»«<OS0 
SHcJ:SK6 • W&cDtztb®mmb<?)®mmmT 

i . Rjiasfii^# <%izbfrt>, +ft%®mmtf 

%hti%<tchi><7>b%z.hiih. 
[00 1 7] fif^JSHCfcwai. iix^(7))Jf-^A- 

fl^-^^frleH^-f-^Til/c^i k t J: *) . iEffivS 
ftKk LT . . aft©9--f ^/Mtttts J: 

'&hZbifiX*hbLX^Z>. 

i o o 1 8 ] ft*ja2^i,f£Bjrm. miEEffi 

ifSL<{i$M^Li a N i,- b - c Co b Mn c 
0 2 (1. 02Sa^l. 09. 0. 05SbS0. 2 
5. 0. 2=ScS0. 35. 0. 25^b + cS0. 5 

[0019] it*ii2 «o»hbc j: far . WttffiSWS. 
m^^~>y^)vm.-£WitMzio^x. Mnwmm.* 
i *) mEtcmrnxm-ti zttzz*)* i>**) ®mm 
fcffi-F&tf-rfc. t^ML<m^wmsmbthzb 

tfX'th. 

[0020] ifc, ws3ic«s?&0j]-m. 

«Zi^?i<7)iES{c. ^< k (.JbEltt&I 1 *fctt2 
[002 1 ] lf^3co^BJ!tJ;fL(f . ±tac7)jEffivS!fe 

miEm%miz®coiffli9ZMixm^xi>. mo 

^k*<f^l>. 
[0022] 
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commfflmt LT, «Li a Nii. b . c Co b Mn c 

X\ \)WJ>3JWhW&BMfobl3BJff&)l 5 0m 
Ah/gUU:<08**ai:ft*ifc H M ?Mttt£WL. 
®fitf)^tt«r**<ie!Li:S*fc«>«)TftS. 

&'J?% < IX^Ziztb. ffinxh «**|»OIilS 

C 0 0 2 3 ] #fc^IEffiiS'ft»i. SgttJR7cXk t 
TNi, Co, MncOSOcOTCfgfrMajfcSftS* 1 , % 
yWWB&t&tZbli. CojcMbMnTimz-Sli-fh 

Sr^glEHt-rS^ttJ: 9t&attaX»jEK33MK: 

hzbiz&i. itz&ix. m*7>$m-t&bz?>&g. 

l-fiZ. JEmSVnmK AUTi.W, Nb.Mo^ 

[0024] tt, *»fl^f*1t«Hfn<X«fitt5 
^T(±, ±MM5^L i a N i,. b . c Co b Mn e 0 2 * 
Sit* tt&fflMPi yf>^-7 ^a^IKHiJ* iESE 

[ 0 0 2 5 ] «ft»H«**WIHC:5)CWB4, HI , H 
2 § ill) i a (c , JJBOIEfiiSftll £ -d-trlES i: ft 

Mttz^mLxffi&Lztix^h. zmmm%z:<m 

Mzm\^ixh%%. wv-f-isiWim&b' 

[0026] t%b*>. *%wnft*nm«-<!Kmmz 
m^nwvmb i/tii, vw&jxy&m-min 

j*£'kwmx'%h. ttz, w@&mmm*m.itmz 
mnxi>&\ 

[ o o 2 7 1 *fm&¥#natrxxfc£m» 

£}ft?5t*?g?im<nm h wum&NSffftM ix% 
n>cr>*. zti^mivmiz&mmmL mm± 
%l mmM^b^mmm&^ix^i t>*rc&o 
xi>&\\ 

[0028] ^m(o^mmM~dm.mizm^hmm 
m^mmmui. mzmmte%<* mm^-T^ 
a. ?bym. y?vy®. -bvim. rs>n. r 



i. 4-^^y. r-v-/k 

A. 4-^f-;P-2-^y^y>-. ii®xf-/k H®L* 
f-zk rntr^yl^/k rat^ylifJk l. 
2-x^PDx^y, r-/fD7^hy. y'^h^v 

^f^xf-z^-tf^-K S/xfvMr-jtf*- K 7° 
□ei/^-^-h, xf-uy#-**-K h'xu 

y#-#*-K y^fM;l/A75K. i?X-+lVX)V 

*df>-K, yv^-;t/f-^*/^T5K, xw^y, 3 

x^-/UfcJ:t>'^iif.<7)M^^2r*ff 4i fc#T£ £ 

< (iStt* h Sfc i t/Mxxf^itl) I. . 

{>~>bmtL<\±. xfi^y^-^Vh, rati/ 
ytf-jff*- K ^f-;l/x^-;i/^-^— K feit/'y' 
xf-zk!?-**- b 3 *> . 1 8* 2 SHI Ltzm. 

&mft?l»iIi:L-ri±. fifc*ijffi{±*^*«. LiCl 
0 4 . LiBF,. LiAsFg, CF 3 S0 3 Li. Li 
PF 6 , L i N (CF 3 S0 2 ) LiN (C 2 F 5 S 
0 2 ) 2 , Li I. L i A 1 C limtikVZil^MS 
totfWft>1X&. 1ft L<{i. LiBF 4 . LiPF 6 0 
3 *>. 1 Sifctt 28tLh*fi^ L/C U AtifrJ: 

[ o o 3 o ] tit. ±wmm&ifflMto£m&>4 * 
ymim^v-7-mm'mim^hzbhx^^ 
i^mmnz.m.m<^m& b lxi±, ft«s 

KfrJifJx^-uy^^F, ^U7^ Unx h O^tiz 
iZ#VJL^-l<>7V a-juaXl/Zix^co^m^b'a) 

[003 1 ] -eofficomofMSSk LT , »m*, 

[ o o 3 2 ] ttz. *fm<i)i>ith-r$^fii±3snm 

, *«^{4Sft 3 A h fcLb0*S#**K 
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[0033] 

x. mmz>. 

[00 34] (HSfi^l-5fcJ:lXit««l~3 2(0E 

mmmm) sEm^m^mm.mtLx. mm 

N i,. b - c Co b Mn c C0 3 (0<b<l, 0<c<l) 

0 0X:T'2 4l$F B TO£U:flL »#U «5tLi a N 

1 ,- b - c C o b Mn c 0 2 (0. 9<a<l. 1 , 0<b< 
1 , 0 < c < 1 ) T'«£ixS U iK? A - -y ^/U«£lHt; 

m mmmis&xmtmns 1 ) «* 
xtRiasftcj: a^«fo*sm» < 

im<?>imk i c pm^trnx-^s^m u *o*s* 

[0035] «wc, aJUM^iLT. «BUf">Afc 
BUMkn^hfc^ffl^U *5W>> 8 0 0°CT'2 4I$ 
IBHftSLfctt. »*U fflfcftL i CoO,-C*$ft6 
U^Aa^l/MI^IWbft <JfcR«3 2) fcfcfc. » 



[0036] ( jes t wmw.<nm. ) ±t eiEffivg%« 

8 7fi*%, r-t^U->-7'5-y^5fift%, ^'j7-yft 
f-/U-2Uo>J Fy£»U ttttttfcHBUfc. 

[0037] !»E|jaBSitfc«ffiiBB2 .25c m'O 
h<0?I^«C lmol /L<7)L iCIO, 

(iEag*K<o»«sjisi€) 1. o 

raA/cm!»fS[t4. 3 V (*tU?"*A£Jl) tffll 
fi^T'^mt^f*. 1. 0mA/cm 2 omaKT3. 0 

[0038] 
[311] 
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*a a 


SSS&ffi (mAh/ff) 


■mm i 


LiNio. 7jCoo ooMn 0 i 8 0* 


17 0 


$860! 2 


LiNi 0 6?Co fl onMrin i«0 5 


17 0 


3mm 3 


L i N i 0 . G , C o n . .inMn ft ,,0^ 


16 0 


33j601 4 


LiNi„. B2 Co n r-oMrin , 3 0, 


15 5 


SUM 5 


LiNi 0 siCofl 5 nMn n 00O9 


1 5 6 


IttSM 1 


LiNi 0 ooCon 0 a M n 0 n * 0 0 


18 9 


mm 2 


LiNi 0 7tCo n 7fiMn n noO, 


1 8 2 


JtW 3 


L i N i 0 RI Co„ , (1 Mn,, „ „ 0 « 


16 5 


imm 4 


LiNio KsCOft inMnn nr>0o 


16 2 


ifc&PH 5 


LiNin AiCon , n M n n . « 0 ^ 


1 R ft 


ttitM 6 


L i N i n ? cCOn roMnn .,0, 


1 r T 


ttMM 7 


LiNlfi or C O n -»/iMn rt «aOa 


1 r n 

1 J u 


it®^ 8 


LiNin nCo/i n 7 Mno ,„Oo 


1 4 q 


&m.m 9 


LiNin a 1 C 0 n irtMnn .aO« 


1 R 

1 u u 


j±«0!l 0 


LiNi« onCOn coMrin onOo 


1 R 9 

X O £1 


tt«« 1 1 


LiNin loCort riMnn ^nOo 

l> . it) v -' w 0 . 0 l 1 lll O. 20 2 


1 R ? 
x 0 <c 


wmi 2 


LiNirt mCOa n„Mnn in On 




fctttm 3 


LiNi 6 a.Con TrtMnn 00O0 


15 1 


tfcttfll 4 


LiNi 0i2 8^o ft 4?Mni ,„0 9 


15 1 


tWSfl 1 5 


LiNi 0 tqCon ciMrii oaOo 


14 4 


tmm 1 6 


L i N i 0 1 .1 C 0 0 qoMnn 9 7 0 •> 


13 1 


Jt«Wl 7 


LiNin 5oCo n noMn f , j 0 <> 


10 9 1 


tfc^J 1 8 


LiNin 10 Co[) oniMnn 4 n 0 0 


13 4 


tbRfl 1 9 


L i N i 0 . :{fi Co n . ntMrin 


1 3 0 


Jt««2 0 


LiNi c p 2 Co ( , 4 nMn n i«Oo 


1 1 8 


J±«tW2 1 


LiNi c , 4 Co 0 5 0 Mn 0 <i*0.> 


10 5 


M2 2 


LiNio. 1 0 C 0 0. ioMn.o so0 2 


2 7 


I£<&^2 3 


LiNi 0 pqCOn onMlln u 0o 


5 7 


Jt«t0S2 4 


LiNi 0 . 22Coo.31Mno.47O9 


7 6 


tt&012 5 


LiNio. uCon. 4 nMn n 4 e0 2 


6 5 


tt«W2 6 


LiNio. 2gCo 0 . 10 Mn 0 B1 0 2 


1 0 


Jrbft0!l2 7 


LiNi 0i22 Co fl .2oMn 0 r>p 0 2 


2 4 


it«0*2 8 


LiNio. 13CO0. nnMn n ^O^ 


2 9 


M2 9 


LiNi cl . 22C00. ioMn 0 « 8 0 ? 


8 


Jt®0l3O 


LiNio. mCo 0 . 20 Mn D c ,n0 9 


8 


It«0|3 1 


LiNi 0 . 14C00. , 0 Mn fl . 7fi 0 2 


5 


ttM3 2 


LiCo0 2 


1 5 0 



[0039] iummma iv&m^iEwsmizo 
wc. ssafjst. --y^/uoasjt < i-b- c > , 

Zm3t,ZTu-vhLtz. H3tCfcWt N ft^OLiCo 
0 2 1 mm ( 1 5 0 m A/g ) J3Lh(?5SiffiS36^4,*L 
h V^^--vy/UW.^mL i N i ,.„. e Co b Mn 
c O i <vm&Mmii. 0. 0 5^b^0. 85, 0. 15 
ScSO. 35, 0. Ub+cSO. 8 5T*-t<It 

[0040] 1 0&£Xfimm3 3<7)iEg 

vSftfiO^M) lEfficOJii^^i: LfffljfcCN i ,. 55 C 
Oo.i5Mn 0 .3 0 Co 3 TS§ixSil^i^i: s Zcr>& 
&$mt&lztt I X 1 . 0 5 J: tf 1 . 1 OtKIS 

ftUf-^Srffl^U. »*#H^iT, 8 0 0°C, 9 00 



'CfectV 1 0 0 OiCfc aK££tft:3-ti\ 2 4 «L 
^f*. »»L, 6»HOUf">A--yir;m-^»fbBl 

2fc^f . 

[004 1] (IEffi?S!ftl»OXtlEIJfiiS«. MtttHDS 
K«*KJ:l)»*XttllIilf*SQtL. ( 1 0 1 > SO® 

*ft-?a*sii 01 . ( o 1 2 ) fflomtif f-^5ss i 

012 fc J; IX ( 0 0 6 ) ffi<7)0iffe-?3£g 1 006 fcSW). 
( Ion+Ioos) / Iiii"tjaivS*i4!MEltRfc«e 
L^:. i>-1f-llIJHSi^-ca!£SiiSSi^«c 
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[0042] (jEttfcHWIWfflOfW!) fflaUfcfcRW 

[0043] (HffiMfcDftJfcm^M £<0 
IS^mmSr. 1. OmA/cm^iarcM. 3V (« 
•J^A&JR) OtttiTttttUtfL 1. OmA/c 



4ffift*tB>rie«Li 7C*c0ffl^]ta. nwn;-^3Mt 

[0044] 
[1512] 









D 50 (^m) 


BETW 
(mVg) 


« » * 
(%) 


MM 6 


L i J. 02 


0.495 


7. 6 


1.20 


7 9 


MM 7 


L i i. 04 


0.489 


10. 1 


0. 6 9 


8 5 


MM 8 


L i i. 05 


0.489 


2 1.0 


0.5 0 


8 9 


MM 9 


L i 3. 07 


0.4 54 


11.2 


0.3 9 


9 1 


MM l 0 


L i i. ob 


0.469 


1 1. 5 


0.4 8 


9 3 


itmm 3 3 


L i i. 09 


0. 5 04 


3. 8 


1.55 


7 8 



[004 5] z.tib<mis>t>. 'j -^m^s 

tt^@tftt-73iiJgJtR#0. 4 2-0. 5 0OKH 
T, BET^Hm^O. 2-1. 5c7)KHt"S>l>i:^ 

[0 04 6] (50*0411. l 2&£XfimM3 4<?)jE 

i&jfcJt ( l-b-c ) #0. 5~0. 60I5HICA?. , J 
f7A-7^/H^lfttL i Nio.55Coo.35Mn 
0.10O2 (Jfc®0lJ3 4) , LiNio.55Coo.25Mn 
0.20O2 (HJttflJl 1) , LiNio.55Coo.j5Mn 
0 . 30 O 2 (»12) fcfWUte. 
[0047] (lEfi*£ftft [^J] <^RSJgttK« ) Sfe 

^mmmcomm^fmmm. mzx-otz. msm 

11,1 2fcJ:tfttJRW3 2 , 3 4cr)jEtSvg!f$!l«9 4* 
*%, 7tfl/y777?2ll%. JKU7yftit*^»J 
Ty4*JUteffl£l/CjEfltr&*JfcU £*lfcN-*f- 
;|/-2 toy Ky*«JoLTSitt**l«EUfc. 
ttftSrTrt'S-^AfSfc^ffiLT, 1 5 O'CTllSigM 



»«E"C*4N->f-^-2tD'J Y>*&kfc» 
ftZittz. ZLX. *ffiiB^3cm*TTOS£?US# 
3 0%£&£>J:oKa-^ru;*U:f£, <r*l£iE®i: 

IMcol i PFsSr-t-trx^-vy^-^^-htv'xf- . 
Lfc. 

[004 8] HStf?"ll 1, 1 2tJj:tfJtl!WI3 4<0tS»- 
©6Tli. 0. 5mA/cm 2 (7)ma-C-L i 0 . 3 <O^fc 
* 6 4 T'ftft L . ttJgft 3 2 cOiSi&mfl&T-ta ,0.5m 
A/cm^meST'L i 0 . 6 O*OTK$r**-C£iKU:. 

^H^^*l+ (DSC) 2rfflV^»L, ^coi: 

[0049] 1, 1 2fc«t^itKflJ3 2, 34 

a) ~d) C^rf. -tft-ftUDf-^-l^^* 

[0050] 
[*3] 





« feE a; 


tt»DK»K 
<<C) 


» » fi 
(mj/g) 


Jt«W3 4 


Li 0 . 3 Ni 0i : , r , Co 0. 3 5 M n 0 . » o0 2 


2 3 1.2 


6 6 2 


^Sfeffl 1 1 


Lio. 3N i 0 . b&CJoo. »Mn 0 . 20 O 2 
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[Claim 1] 

A positive electrode active material for a non-aqueous electrolyte secondary battery, 
comprising a lithium-nickel composite oxide represented by the compositional formula Li a Nii- b - 
c Co b Miic0 2 (where 1.02 < a < 1.09, 0.05 < b < 0.35, 0.15 < c < 0.35, 0.25 < b+c < 0.55) having a 
hexagonal structure, wherein 

when subjected to X-ray diffractometry with a CuKa ray, the intensity ratio R (= (I012 + 
I 006 ) / I l01 ) of the sum of diffraction peak intensity I012 on plane (012) and diffraction peak 
intensity I006 on plane (006) to diffraction peak intensity I 10 i on plane (101) ranges from 0.42 to 
0.50, an average particle diameter D50 is in the range from 4 to 25 jam, and a BET specific 
surface area is in the range from 0.2 to 1.5 m /g. 
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